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(54) LOW-CALORIE DRINK COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a readily drinkable low calorie composition not showing a bad aftertaste resulting 
from addition of inorganic electrolyte while exhibiting excellent taste, containing an inorganic electrolyte 
component and an organic acid component^ by blending stevia extract as a sweet component with 
inorganic electrolytic cation in a given ratio. 

CONSTITUTION: A low-calorie drink composition containing an inorganic electrolyte component (e.g. 
NaCI or KCI) and an organic acid component (e.g. sodium citrate or sodium lactate) is blended with a 
stevia extract as a sweet component in the following ratio. Namely, the amount of the stevia extract 
blended is 2-1 5mg based on mEq/l inorganic electrolytic cation in the component Consequently, a bad 
aftertaste such as bitterness, harshness and astringency resulting from inorganic electrolytic cation can 
be eliminated at once to give a readily drinkable composition having good taste. The component can 
maintain a good taste for a long period of time without exerting a bad influence on taste stability. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2000 Japan Patent Office 



|>r!oV- ocr-L documents C~2. 

© b * m & s* ff c J p) ©nm-tam^^ 
^ m & & & « (A) ¥3-251 160 



A 23 L 2/00 C 6977-4B 

G 6977-4B 



@4f K ¥2-50414 

@tfc IE ¥2(1990)2^288 

@% * # » m a a »iMiniwn"rw»»*i72-3 

m * » * fit - Mjw»mjiinwm*«w63-io *«ai»Mfc 



•fl 81 u 

o "J - ft ttffl 1t«fiK# i L T * 
t- tf 7 fill * >©m E q / 

/ 3 9 2—1 Sbk^JSI^TE^ C t 
it5IS*o y -t**4ffi l£ 83 „ 
<2> X7-e7ttma*"J' < '>f^t'f KAT65 

® 160-300 (Osino i) oaaiJt 



# - 7 K y > ? a'fci in-co -So Jitafi* o y - 
C aSfOB-<*>RCfC / " * >3? OB 

-r * >«rffi*&-rs^i=«ftasi»sx«i Maseru 

O fi *<ig * •& «h *7 d 'J - *<* <!: *? i§ S . 

a r - a < -tf -/ *7 y > ^ t * -5 *< . ;niii5?« 



-379- 



faaE^K^tti^ ta^jfisi sn* 1 6 o 

-300 (Osmo 1) gfiUS^ISRA { *5. 
i:So'<it>^*^W^-r, Stttt Lgi* 

* w <h ^g^Jtt^o * fc*3SW«:?c«& 
BItt»OE&*75^IS»i:*< Lffifto'J 

tea? h Rffcc j: o 5fc*>ns«»*g»:an 

K C * , M g C / 2 , MgCOa . C a C i 2 > 

C a S 0 4 * N a 2 S 0 4 . K 3 P O 4 . 
Ca 3 [PO*] 2 .K 2 HP04* 

KH 2 PO4. CaHP04 ?07;^'J^IX 

b y * z> £ R 1/ ft y * a is £ ft ic v :T * •> 

* /Xf* ft ^ •> * i*^*<E^$tl4 0 ± 



?§B3¥ 3-251160 (2) 

E q / i S O 2-15 B?fl)Ko tEo L tz Z £ & 

T«iai«5^^«m«HPg^ * >Om E q / B S 0 

Z> w <h £ . L^()li««!lOl^$S 

i:«4>^^i:i^t^> a o rttttlfiifc^^ ft 
flffttl 6 0- 3 0 0 (Osmo 1) OlSiiT' 

i 3'>*®K 7 * ' * ? ^ > IK 7/^>Ks 

* A . *.x>ttft/U fLlft h , JOA> ?L 

■ ft Jls 3A^f MJOI, 

/< 7 ^ > ffit J- b 'J ^ A % T X /< 5 =F > K ft ^ > V 
V Jl 3 >Btft/l* If *C <k T £ £ o 

» < L i»E6fliittf»«tt» 1 OOOi/^M 



-380- 



J8&'f*><fcLT10-40mEqf£ff. £ Q 
BBU>iLTIilO-25mE qgJKS££-T 

UilXE^LTfegUo i§#g*fi*&l£«3 10 0 0 
jr/43icl. 3-2. 5 e <t *Si]£T-R£-r 



z> z t t<-c £ ^ :ni:^o^o 'J - £ 2c !~ < 

00i^«3 1 2k c a l&TIf 
i:»H<lilOkca IJaTO<£*7D'J-<t:L. 

JloaigS^ 160-300 (Osmo 1) 
I < li 2 0 0 - 2 7 0 (Osmol) 

i§3?#*4ISj£ft>l 0 0 0*f^9 3 0 gJaTHF* L 
< ii 2 7 s JUTSS^TT * © L^o &Stl&# 

- 7- -7 - , u > =f > * u > *J > u > % ✓ < 



f$R3¥3-251160 (3) 

ns^i^r-fi^ w^cr <&&3Ba 5 2 - 8 3 1 3 

1 ^Rtf<ft£82 5 8 - 5 6 6 2 8«i;IS**LTl% 

»)ftt^ KA, 'J'^f^t^ KB, U 
H?SPg^?r >OmE q / * ^ 2-1 5»grE^-r 

t K cfc 0 mmmmnia<< * > izm^ < »* l < c 

^ASSPi *f ^->OmEq/i^02. 5-10 

U ^ * x h o - X . ^ ? ^ > , 

mfifeW 1-6 

TSS^lSSSK^E^^ctO^^^ilflfiJt^^Sg 
£ 1 OOOiitLfco 



-381- 













«"»-» 


*c» 




— 


cm 


cm 




OO 


cm 
«"m 


— 




in 


oo 
















— 






f — 




cm 














«*s 

c»i 
o* 




s 


CM 






Ml 

cm 
cm 










m 








»TN 


ur* 






— 




— 


cm 


r«*> 

OO 




cm 


fcc» 


CM 








*C» 


cm 










o 


C7M 


r— 


oo 








cm 








cm 




- 


— 


o 




*c» 
cm 


oo 


cm 


CM 


■^r 




CO 

Z 




03 

o 


t 

bo 




1 

o 


t 
1 
t 


1 


» 
I 


1 

6 


•+- 


\ 
be 
■ 

< 

V 

IK 

•£> 


\ 

bo 


\ 

bo 

s 


\ 

bo 

-CD 






* \ 
221 — 





x " 0-2 " 



55 3 & 





* IS tfl 8): tt - 1 


itK8**4- 1 




o 


A 




o 


A 




@ 


X 




@ 


A 




® 


A 



ft HA #H± = « J? - \ 



J5 1X1 ¥3-251160 (4) 
-tf-'f K A I:: ft *. 7 x '< ;i> -r - A 1 2 0if/l 0 

<o,< * ^ - ic«fc *j aecit«; l fz tsmTsro s ^ 



& 2 & 





* 16 Bfl & f4 - 1 


it*5fi*tt- 1 




O 


O 




O 


O 




® 


A 




® 


O 




® 


O 


@ 






O 




ft 


A 


" 3-5 





SHUSAKU YAMAMOTO 



Your File 0899-0025 

Japanese Laid-open Publication No. 3-251160 £>v*C2- 

Japanese Laid-Open Publication No. 3-251160 

Publication Date: November 8, 1991 
Application No. 2-50414 
Filing Date: February 28, 1990 
Inventors: Akihisa Takaichi et al. 
Applicant: Otsuka Pharmaceutical Co., Ltd. 

SPECIFICATION 

Title of the Invention 

LOW-CALORIE BEVERAGE COMPOSITION 

Claims 

1. A low-calorie beverage composition comprising an inor- 
ganic electrolyte component and an organic acid component, 
which is characterized by containing a stevia extract as a 
sweetener in an amount of 2 to 15 mg per mEq/1 of the inor- 
ganic electrolyte cation. 

2. A beverage composition according to claim 1 wherein said 
stevia extract is rebaudioside A. 

3. A beverage composition according to claim 1 which has an 
osmotic pressure of 160 to 300 (Osmol) . 

Detailed Description of the Invention 

The present invention relates to a low-calorie bever- 
age composition, and more particularly to a low-calorie bev- 
erage composition containing an inorganic electrolyte compo- 
nent and an organic acid component . 

Low-calorie sports drinks are known as beverage com- 
positions for making up for water and electrolyte lost by 
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sweating in sports and the like. These low-calorie beverage 
compositions contain an inorganic electrolyte, or inorganic 
and organic electrolytes, to compensate for the cations such 
as Na, K, Mg, Ca and the like and the anions such as CI" and 
phosphate ions, released by sweating. However, if the inor- 
ganic electrolyte is contained in an amount sufficient to 
compensate for the depleted cations and/or anions, the re- 
sulting beverage is given an undesirable taste such as a 
bitter taste, harsh taste, astringent taste or the like, and 
leaves a bad taste in one's mouth when taken. A sweetener is 
used to avoid such an undesirable aftertaste. While natural 
saccharides , e.g. sugar are the most preferred sweeteners in 
terms of taste, an excessive supply thereof results in an 
excess of calories. Therefore, a synthetic sweetener is usu- 
ally used in conjunction with saccharide such as sugar or 
like to reduce the calorie content so that a low-calorie 
beverage composition is obtained. 

Synthetic sweeteners heretofore used, for example, 
aspartame, saccharine, etc. are inferior in the quality of 
sweet taste to natural saccharides and addition thereof im- 
pair the taste stability of the beverage, deteriorating the 
taste thereof in a few months. Moreover, because of the 
foregoing drawback of synthetic sweeteners, the amount of 
natural saccharide can not be sufficiently reduced, and the 
natural saccharide must be used currently in excess of a 
certain quantity. For this reason, the calories of a bever- 
age can not be diminished to a level sufficient to meet the 
demands of youths, and the problem of osmotic pressure in- 
creasing due to the saccharide used can not be obviated so 
that difficulty tends to be entailed in keeping the osmotic 
pressure to about 160 to about 300 (Osmol) which is consid- 
ered to be the optimum in view of absorbency. 
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An object of the present invention is to provide a 
low-calorie beverage composition free of the foregoing prob- 
lems, the composition leaving no bad taste due to the inor- 
ganic electrolyte when taken and having a good flavor which 
facilitates drinking, and the composition being capable of 
retaining the good taste over a prolonged period of time 
without deteriorating the taste stability. Another object of 
the invention is to provide a low-calorie beverage composi- 
tion which can eliminate the need to use a natural saccha- 
ride or can satisfactorily reduce the amount thereof so as 
to have a low calorie content and a properly low osmotic 
pressure at which a high absorption is attained. 

According to the invention, there is provided a low- 
calorie beverage composition comprising an inorganic elec- 
trolyte component and an organic acid component, the compo- 
sition being characterized by containing a stevia extract as 
a sweetener in an amount of 2 to 15 mg per mEq/1 of inor- 
ganic electrolyte cation. 

Our research revealed that when a stevia extract is 
used as a sweetener in an amount of 2 to 15 mg per mEq/1 of 
inorganic electrolyte cation, the obtained beverage composi- 
tion is entirely free of bad aftertaste such as bitter taste, 
astringent taste, harsh taste or the like due to the inor- 
ganic electrolyte cation and is palatable, easy to take and 
capable of retaining its good taste over a long period of 
time without adversely affecting taste stability. Moreover, 
according to the present invention, the use of natural sac- 
charides can be eliminated or can be significantly decreased 
so that the calorie content of the composition is suffi- 
ciently lowered and that the osmotic pressure of the compo- 
sition can be in the range of 160 to 300 (Osmol) in which a 
high absorption is attained. 

3 
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The inorganic electrolyte component is incorporated 
into the low- calorie beverage composition of the present in- 
vention to make up for inorganic electrolyte cations and 
anions depleted by sweating. The inorganic electrolyte com- 
ponent can be incorporated not only as just an inorganic 
electrolyte but also as a combination of inorganic electro- 
lyte and organic electrolyte. The inorganic electrolyte com- 
ponent can be any of various inorganic electrolytes hereto- 
fore used for this kind of composition. Examples of such 
conventional inorganic electrolytes are salts of inorganic 
acids with alkali metals or alkaline-earth metals such as 
NaCl, KC1, MgCl 2 , MgC0 3 , CaCl 2 , CaS0 4 , Na 2 S0 4 , K 3 P0 4 , Ca 3 [P0 4 ] 2 , 
K 2 HP0 4 , KH 2 P0 4 , CaHP0 4 , etc. These salts are usually used in 
combination, and usually a sodium salt and a potassium salt 
are used in combination with a magnesium salt and/or a cal- 
cium salt. The foregoing inorganic electrolyte components 
are used in the form of suitable salts of inorganic acids in 
view of supplementation of chlorine ions, phosphate ions and 
the like as inorganic electrolyte anions together with inor- 
ganic electrolyte cations. The inorganic electrolyte cations 
can be provided not only as inorganic electrolytes but also 
in the form of a salt of organic acid. Examples of useful 
salts of organic acids are salts of citric acid, lactic acid, 
L-glutamic acid, succinic acid, aspartic acid, alginic acid, 
malic acid, gluconic acid, etc. More specific examples are 
sodium citrate, calcium citrate, sodium lactate, calcium 
lactate, sodium succinate, disodium succinate, sodium L- 
glutamate, sodium aspartate, calcium aspartate, sodium algi- 
nate, sodium malate, calcium gluconate, etc. 

The inorganic and/or organic electrolyte component is 
used in an amount sufficient to make up for inorganic elec- 
trolyte cations and anions lost by sweating. The. amount of. 
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such component to be used is variable over a wide range 
which corresponds to the range for this kind of beverage 
composition. A suitable amount is, per 1000 ml of the bev- 
erage composition, preferably about 10 to about 40 mEq, more 
preferably about 20 to about 30 mEq in terms of inorganic 
cation, or about 10 to about 25 mEq in terms of inorganic 
anion . 

The organic acid component in the beverage composi- 
tion of the invention can be used in the form of the forego- 
ing inorganic electrolyte component and/or a free acid. Ex- 
amples of organic acids used Include the acids exemplified 
above for the organic electrolyte component. The amount of 
the organic acid component used is not specifically limited, 
and may be in the range which is typical for this kind of 
beverage compositions, or may be less or more than the con- 
ventional range when so required. A preferred amount is 1.3 
to 2.5 g per 1000 ml of the beverage composition. 

It is essential in the invention to use a stevia ex- 
tract as a sweetener, along with the inorganic electrolyte 
component and the organic acid component. The stevia extract 
is a sweetener extracted from a stevia, i.e. a perennial 
plant which is a genus of Compositae family. This extract is 
known per se, as disclosed e.g. in Japanese Laid-Open Publi- 
cation No. 52-83731 and Japanese Publication for Opposition 
No. 58-56628. However, no report has been made on the incor- 
poration of such sweetener in a low-calorie beverage compo- 
sition containing an inorganic electrolyte component. It is 
entirely unknown that the foregoing remarkable effect can be 
achieved by using the above sweetener in an amount with re- 
spect to the inorganic electrolyte component. A variety of 
known stevia extracts can be used in the Invention. Pre- 
ferred stevia extracts include, for example, rebaudioside A, 
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rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside 
E and glycosylstevioside . Among these extracts, rebaudi- 
oside A is particularly preferable. In the invention, the 
stevia extract is critically used in an amount of 2 to 15 mg 
per mEq/1 of inorganic electrolyte cation. The stevia ex- 
tract used in the above amount prevents the undesired after- 
taste from occurring due to the inorganic electrolyte cation. 
A preferred amount is 2.5 to 10 mg per mEq/1 of inorganic 
electrolyte cation. 

The use of the stevia extract in the invention can 
eliminate the need to use the natural saccharide component 
or can reduce the amount thereof to a pronounced extent, 
whereby a satisfactory decrease of calorie content is in- 
duced and the undesired increase of osmotic pressure can be 
avoided so that a beverage composition can be easily im- 
parted an osmotic pressure at which a high absorption is at- 
tained. It is suitable that the composition of the invention 
have a low calorie content, specifically 12 kcal or less, or 
preferably 10 kcal or less, per 100 ml and have an osmotic 
pressure of 160 to 300 (Osmol), preferably 200 to 270 (Os- 
mol). In the present invention, the amount of the saccharide 
component to be used is suitably determined in consideration 
of the foregoing calorie and osmotic pressure, and is usu- 
ally in the range of 30 g or less, preferably 27 g or less, 
per 1000 ml of the beverage composition. Examples of the 
saccharide component for use herein include those commonly 
used for this kind of compositions such as sugar, glucose, 
fructose, etc. 

When required, the beverage composition of the inven- 
tion may contain, in addition to the above components, one 
or two or more components selected from the group consisting 
of the juice (concentrated juice) of grapefruits, apples. 
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oranges, lemons, pineapples, bananas, pears and the like; 
vitamins, spices, amino acids (e.g. sodium glutaminate, gly- 
cine, alanine, sodium asparate, etc.), vegetable fibers (e.g. 
polydextrose, pectin, xanthan gum, gum arable, alginic acid, 
etc.), seasonings (e.g. glutamic acid, inosinic acid, etc.), 
oligosaccharides , etc . 

The present invention will be described below in more 
detail with reference to the following examples of the pre- 
sent invention. 

Examples 1 to 6 

Compositions of the present invention were prepared 
using the ingredients as shown below in Table 1 in the 
listed amounts. In each of the examples, a suitable amount 
of aromatics and vitamins is further used. The total amount 
of each of the mixtures is made to be 1000 ml by adding wa- 
ter. 



TABLE L 
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Test for taste 

The beverage composition of the present invention ob- 
tained in Example 1 ( Beverage- 1 of the invention) and a bev- 
erage (Comparison beverage- 1) prepared in the same manner as 
in Example 1 with the exception of using 120 mg/1000 ml of 
aspartame in place of rebaudioside A were each given to 10 
judges for comparison. The results are shown in a table be- 
low. 



JfiBLt Z 





&t/w*e -1 of tte 
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Pfctr ta*fce 
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®; Not less than 9 of the 10 judges rated the beverage as 
satisfactory. 

O: Six to eight of the 10 judges rated the beverage as sat- 
isfactory. 

A: Three to five of the 10 judges rated the beverage as 
satisfactory. 

X : Not more than 2 of the 10 judges rated the beverage as 
satisfactory. 
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The above results show that the beverage of the pre- 
sent invention is outstanding in aftertaste and overall 
evaluation when compared with conventional sweeteners. 

Test for storage stability 

After the beverage- 1 of the invention and the com- 
parison beverage- 1 were stored at 30°C for 3 months, the 
foregoing test for taste was carried out with the results 
shown below. 
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The beverage of the present invention exhibited lit- 
tle change in its taste when stored for a prolonged period 
of time and is thus excellent in storage stability. 
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